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Introduction
2
Parental reflective functioning (PRF) refers to the parents' capacity to think about their own as well as 3 their children's mental states, thereby allowing the parents to create an experience of comfort and safety for the 4 child (Slade, 2005) . Normally, parents use mentalizing to understand their children, to explain their children's 5 behaviors and to engage in their children's needs.
6
It is stated that impairments in reflective functioning lead, especially in emotionally charged interactions, 7 to the re-emergence of modes of thinking that antedate full mentalizing, that is, non-or pre-mentalizing modes 8 (Luyten et al., 2009 ). With respect to PRF, difficulties in mentalizing may hinder parents from recognizing that 9 their infants have subjective inner worlds of feelings and thoughts that influence their behaviors (Rutherford, for one minute. This procedure is used to determine the quality of the infant's attachment to his mother 5 . In a socioeconomically diverse sample, PRF was found to be positively related to 6 maternal sensitivity (Stacks et al., 2014) . Taken together, the results indicate the crucial role PRF plays in 7 influencing maternal behavior.
8
With respect to distressful mother-infant contexts, it is theoretically assumed that PRF may enable 9 caregivers to respond to infants in a sensitive way. Furthermore, there is some evidence that psychosocial 10 distress reduces the mother's ability to be sensitive towards her infant in general (Leerkes, 
20
The few still-face studies in which maternal sensitivity was assessed twice, namely, before and after the 21 still-face episode, revealed inconsistent results concerning the impact of emotional distress on maternal 22 sensitivity. In two studies, decreases in maternal sensitivity due to the still-face episode were reported (Conradt 
23
& Ablow, 2010; Smaling et al., 2016) . At the same time, in a third study, increases in sensitivity after the still-24 face episode and a decrease after a second still-face episode were found (Haley & Stansbury, 2003) . However,
25
as none of these studies investigated the effect of the SFP on sensitivity as a main hypothesis, they provide no 26 information about the significance of pre-post differences in sensitivity or the potential role of PRF on maternal 27 sensitivity in highly distressing situations.
28
In addition to PRF, another important factor that may influence maternal sensitivity is postpartum 29 depression (PPD). PPD is prevalent among 10 to 15 % of all new mothers (Reck, 2007 
3
The long-term consequences of PPD on child behavior and development through infancy and childhood 4 are numerous. For example, children of mothers with PPD exhibit less engagement with objects, reveal less 5 positive and more negative effects even at two months of age, demonstrate depressive and withdrawn behavior 6 styles from the age of three months, and display frequent avoidant attachment and decelerated development at 
28
The current evidence suggests that PRF may play a critical role in maternal sensitivity, especially in 29 mothers with PPD who are exposed to highly distressing situations, and may impact child attachment security,
30
Parental reflective functioning affects maternal sensitivity 6 reflective functioning capacity and mental health. Furthermore, the evidence also suggests that PRF may depend 1 on the severity of depressive symptoms. To the best of our knowledge, no studies to date have addressed the 2 association between PRF and PPD severity or the potential role of PRF on maternal sensitivity in highly 3 distressing situations.
4
The primary aim of this study was to investigate how PRF in mothers with PPD influences their changes 5 in sensitivity following an emotionally distressing situation.
6
Based on the literature review, we examined the following hypotheses. (1) Maternal sensitivity changes, 7
i.e., decreases and increases, between the play and the reunion episodes due to the distress induced by the still- with a partner, and 38 % were married. They were from urban, middle-class residential areas in and around 6
Hamburg. All mothers were diagnosed postpartum, i.e., infants under the age of one year, and mood disorders as 
17
The procedure involved three episodes, namely, (a) a three-minute face-to-face play interaction as the 18 pretest (play), (b) a one-minute still-face interaction as the manipulation condition (still-face), and (c) a three-19 minute reunion interaction as the posttest (reunion). Prior to the video recording, the mothers were instructed to 20 play with the infants as they normally do, but without toys. For the still-face manipulation, the mothers were 21 instructed to pose and face their infants with an expressionless poker face, i.e., they were not to smile, talk, or 22 touch their infants. The beginning of each still-face episode was announced by a knocking signal. The mothers 23 were allowed to discontinue the still-face procedure at any time. All mothers completed the still-face procedure.
24
Maternal sensitivity was coded twice for exactly three minutes, i.e., 3:00:00 during pretest and three minutes 
4
In the present study, maternal sensitivity was coded by three independent raters (female psychology 5 students), all of whom were blind to any information about the mother and the infant and blind to the pre-/post-6 state of the video sequences. The raters received intensive MBQS training that was conducted by a clinician and 
Results
1
Demographic and clinical characteristics of mothers and infants are shown in Table 1.   2   Table 2 presents the changes in maternal sensitivity due to the still-face procedure. Mothers exhibited 3 decreases (n = 30), increases (n = 19), and no differences (n = 1) in sensitivity in the post-still-face episode, with Contrary to expectations, no significant correlations between the three PRF dimensions and sensitivity in 9 the pretest (play) episode or between the three PRF dimensions and sensitivity in the posttest (reunion) episode 10 were found (see Table 3 ).
11
As expected, the analysis revealed a significant negative correlation between pre-mentalizing modes and 12 changes in sensitivity (r = -.24, p = .048). Specifically, the higher the pre-mentalizing modes in terms of an 13 impaired PRF, the stronger the decreases in sensitivity (see Table 4 ). No correlations were found between 14 certainty about mental states and changes in sensitivity (r = .03, p = .430) or between interest and curiosity in 15 mental states and changes in sensitivity (r = .02, p = .437; see Table 3 ). 
21
Discussion
22
The current study provided new findings concerning the impact of PRF on maternal sensitivity to distress 23 among 50 mothers experiencing postpartum depression. First, as expected, decreases as well as increases in 24 maternal sensitivity to distress were found, with a significant overall decrease in sensitivity caused by the still-25 face episode. Second, contrary to our prediction, no significant relationships between PRF and sensitivity during 26 the play episode or the reunion episode were found. Third, as expected, high levels of pre-mentalizing modes, 27 indicating impaired mentalizing, were significantly associated with an overall decrease in sensitivity to distress, 28 whereas contrary to our prediction, the subscales interest and curiosity in mental states and certainty about mental states showed no significant relationship with changes in sensitivity. Fourth, the assumption that PRF 1 was correlated with the severity of PPD was confirmed in terms of the pre-mentalizing modes.
2
Sensitivity changes during the still-face procedure
3
As expected, the mothers in the current study exhibited decreases as well as increases in sensitivity to 4 distress as a result of still-face manipulation, with a significant overall decrease. The finding of decreases and 5 increases is consistent with previous research that reported decreases and increases in sensitivity due to still-face 6 manipulation, however, prior studies provided no information about the significance of pre-post differences in 
21
Regarding the impact of PRF on changes in sensitivity, the results indicate a significant association with 22 pre-mentalizing modes, but not with interest and curiosity in mental states or with certainty about mental states.
23
Thus, the higher the levels of pre-mentalizing modes, the stronger the overall decrease in sensitivity following 24 the still-face episode. This finding demonstrates the importance of pre-mentalizing modes for the sensitivity in 25 mothers with postpartum depression, especially when they are under emotional distress.
26
As a subscale of the PRFQ, pre-mentalizing modes capture non-mentalizing stances, which 
5
The PRFQ subscales interest and curiosity in mental states (i.e., interest in and curiosity about the child) 6 and certainty about mental states (i.e., the capacity to see the variability of mental states) were not related to 7 changes in maternal sensitivity. Hence, these PRF domains were not as relevant as pre-mentalizing modes in 8 predicting sensitivity to distress in mothers with PPD. Rutherford et al. (2013) found that lower levels of interest 9 and curiosity in mental states were associated with poorer maternal tolerance towards infant distress. That study 10 differs on several points from the current study, however, with regard to the sample included (community vs. Overall, the present findings that maternal sensitivity is not associated with PRF in general but rather that 16 sensitivity change under distress is associated with pre-mentalizing modes highlights the harmful effects of pre-17 mentalizing modes on maternal sensitivity in emotionally stressful mother-infant interactions. 
13
Strengths and Limitations
14
The present study contributes to the understanding of the interplay among PRF, sensitivity, and emotional 15 distress in mothers with PPD and emphasizes the importance of PRF in decreasing the mother's sensitivity via 16 still-face manipulation. Nevertheless, some limitations of the study must be acknowledged. First, to ensure that 17 the results were PPD-specific, a non-depressed control group should have been included for comparison 18 purposes. However, the study was part of an intervention study aimed at evaluating mother-infant treatment in 19 the context of PPD without a non-depressed control group.
20
To ensure that the changes in sensitivity to distress were due to the still-face manipulation and not, for variables. In the present study, we found that older infants had more sensitive mothers, reporting more interest 28 and curiosity in the mental states of their infants than infants of younger mothers. In addition, older mothers 29 showed less sensitivity in free play and lower decreases in sensitivity due to the still-face, but no differences in 1 correlate with age of infants, but with age of mother in a socially diverse sample (Luyten et al., 2017) . Boys had 2 less sensitive mothers in free-play than girls, which is in line with findings that mother-son-pairs showed 3 smaller mutual engagement than mother-daughter pairs (Braungart-Rieker, Garwood, Powers, & Notaro, 1998). 
11
Another restriction concerning internal validity is in the low reliabilities of the PRF subscales pre-12 mentalizing modes and interest and curiosity in mental states, whereby the small number of items must be 13 considered (Cortina 1993) . In an additional item analysis, the reversed interest and curiosity item, "I believe Tables  2   Table 1 Demographic and clinical information 
